Introduction
The prevalence of cardiovascular disease (CVD) is increasing by 1% to 2% per year, and will continue to do so over the next 2 decades (1). The American Heart Association predicts that by 2020, at least 20 million more people in the United States will be afflicted with heart disease than there were in the year 2000. The U.S. population is projected to increase across all age groups over the next 2 decades with the most rapid growth amongst those age 65 and older. Between 2000 and 2010, growth in the population age 65 to 84 years has been about 1% annually. Between 2010 and 2020, this jumps to 3.3% annually. Since age is a significant factor in the risk for CVD, the need for CVD care will rise substantially as the population ages. Several studies have shown that cardiovascular (CV) specialists have played a pivotal role in the improvement of CV mortality (2, 3) . Although CV mortality rates should continue to fall, deaths from heart disease are projected to increase 128.5% from 2000 to 2050. Using the death rate alone as a rough estimate of workforce needs, these statistics suggest a doubling of CV specialists is necessary between 2000 and 2050. Thus, there will be an inadequate supply of CV specialists to care for these new CV patients.
The American College of Cardiology's (ACC) focus on workforce issues is not new. In 2001, under the leadership of Dr. Bruce Fye, the College led the nation in identifying workforce shortages as a concern. Years of effort in this arena resulted in the publication of the 35th Bethesda Conference: Cardiology's Workforce Crisis: A Pragmatic Approach (4), which outlined several reasons for the anticipated shortage: 1) The incidence and prevalence of CVD was projected to increase substantially in the future owing primarily to demographic and lifestyle trends in the United States. This is related to the increasing age of the population, obesity, type 2 diabetes, and the incidence of the metabolic syndrome. 2) As CV mortality decreases due to prompt and optimal care, the size of the population of patients with chronic CVD, especially heart failure, is increasing. 3) Additionally, adults with congenital heart disease are now surviving to an older age and contribute at least an additional 1 million to the number of patients in need of care. 4) The number of physicians training to be CV specialists decreased by about 20% during the 1990s in direct response to the government prediction in the 1980s that the demand for highly technical specialties would dramatically diminish as more patients were cared for by generalists. 5) As a result, the size of CV training programs decreased and the output of cardiologists decreased from 800 to 710 per year.
In addition to the resultant decrease of cardiologists in the "pipeline," cardiologists may retire early, for a variety of reasons including increasing cost of malpractice insurance, billing issues, documentation requirements, reimbursement and financial considerations, and work-life balance. Even if efforts began today to rectify the training shortage, a significant difference in the output of board-eligible CV specialists would not be seen for 5 years.
In view of this anticipated workforce shortfall, the ACC and the American College of Cardiology Foundation (ACCF) asked The Lewin Group* and the Association of American Medical Colleges (AAMC) to conduct another workforce study of cardiologists to better understand the factors affecting the supply of and demand for cardiologists. In particular, the study was intended to provide answers to the following questions:
What is the appropriate methodology for tracking CV workforce trends over time?
What factors influence physicians to enter the field of cardiology, subspecialize within cardiology, pursue part-time work, retire, and remain in the workforce?
How would the cardiology community respond to the infusion of nonphysician practitioners and/or additional cardiologists into the workforce?
What impact do international medical graduates have on the cardiology workforce?
What impact would incremental reductions of income have on the cardiology workforce?
How will the composition of the workforce change over time with respect to women and underrepresented minorities? What can the ACC do to maximize the efficiency of the cardiology workforce?
This report presents the results of this workforce study, a synthesis of its findings related to these questions, and recommendations for workforce change and development.
Methods
Following the published results of the ACC 35th Bethesda Conference (4), a task force was created to further evaluate CV workforce issues and make recommendations. The ACC and the ACCF contracted with The Lewin Group and the AAMC to conduct an analysis of the factors affecting the cardiology workforce. A variety of methods were used. †
• Current supply and projections of future supply over the next 20 years were based on analysis of the American Medical Association (AMA) Masterfile, analysis of retirement patterns in the AAMC Over 50 Survey, and data on residency training programs and subspecialization trends.
• Demand data were obtained from the ACC Academic Practice, Pediatric Practice, and Private Practice surveys that asked practices to identify the number of positions they are currently seeking to fill with CVD specialists. ‡
• The Lewin Group's Physician Supply and Demand Model, which has the capability to project supply of and demand for physician services under alternative scenarios, was used to project CV specialist workforce needs over the next 20 years.
• Quantitative analysis of specialty choice based on observations of internal medicine program graduates in the AMA Masterfile between 1991 and 2004 § was performed to understand subspecialty choice. A multinomial logistic regression model was used to model the influence of factors such as compensation and length of training on the choice between practicing internal medicine or subspecializing in 1 of 9 subspecialties.
• 
Results

Current Supply
The challenges of assessing and predicting workforce needs begin with determination of the size and characteristics of the current supply of cardiologists-their numbers, types of clinical activity, geographic distribution, and how long they intend to remain clinically active. Supply is also directly affected by the number of new entrants into the workforce from the CVD training programs. To assess the current supply of cardiologists in the United States, The Lewin Group/AAMC CV workforce study began with the AMA Masterfile. Because the goal is to identify active cardiologists, and there can be a lag between retirement or level of activity and its designation in the Masterfile, the numbers of cardiologists were adjusted. The adjustment algorithm was derived from an independent activity survey performed by the AAMC and specialty societies, of cardiologists over age 50 years, to estimate likelihood of retirement or clinical activity change. Based on the adjusted data, there are currently 25,901 active cardiologists, 64% of whom are general cardiologists (based on board eligibility or certification; see Fig. 1 ).
It is important to note that more than 40% of general cardiologists are age 55 years or older (Fig. 2) . Given the size of this group, their decisions about timing and type of retirement (as well as their opportunities for continuing clinical activity) will have an important impact on the cardiology workforce. Not surprisingly, the percentages of board-certified interventional cardiologists and electrophysiologists over age 55 years are less, 20% and 13%, respectively. About 30% of pediatric cardiologists are over age 55 years. This information does not reflect practicing non-board-certified individuals.
The geographic distribution and concentration of cardiologists vary widely. Indeed, some have suggested that maldistribution is a more important workforce challenge than the total number of physicians (Fig. 3) .
The most quantifiable factor affecting workforce is the number of new cardiologists entering the workforce via the 179 CVD training programs approved by the Accreditation Council for Graduate Medical Education (ACGME). Following a decline in the early 1990s, the number of CV trainees has increased by a modest amount recently but remains below historic high levels. About 750 physicians now graduate from general CVD training programs yearly. Nearly one half now obtain further training in interventional cardiology or clinical cardiac electrophysiology.
The number of approved training positions in CVD programs is established by the ACGME, based on criteria principally related to the educational resources (e.g., faculty and patient base) and quality of the programs. Many quality training programs have the educational resources to increase the number of trainees. However, the financial resources are limiting, due largely to the "freezing" of the number of Centers for Medicare and Medicaid Services-funded post-graduate positions by the 1997 Balanced Budget Act. A proposal to increase the number of Centers for Medicare and Medicaid Services-funded positions is under consideration.
International Medical Graduates
International medical graduates (IMGs) comprise about 30% of the total cardiology workforce though this varies to a small extent across the subspecialty areas Length of training was a more important factor driving subspecialty selection in other groups. However, analysis of the AAMC/Specialty Society Over 50 Survey indicates that IMGs are more likely to remain active in practice longer than U.S. graduates and to work full time to an older age. Why this is has not been addressed nor have the determinants of work satisfaction in the IMG group. Although the supply of IMGs to the U.S. cardiology workforce has been stable in recent decades, it is conceivable that changing economic and regulatory conditions both in the United States and globally may substantially affect this in the future. Thus, improving economic conditions and increased demand for cardiovascular services in the home countries of IMGs such as India or a worsening economic environment in the United States might diminish the attractiveness of the United States as both a training and a career destination for IMGs. Additionally, as IMGs represent a potential economic loss to their native country, it is conceivable that regulations in the United States or in countries providing IMGs may be altered to ensure that a greater proportion of IMGs return home to pursue their lifelong careers after training here.
Women
Women comprise a very small proportion of all cardiologists-about 12% of general cardiologists ( (6), has shed light on several issues that impact the choice of a career in cardiology for women. As seen across a broad spectrum of professional women, fewer women than men in cardiology are married or have children. In addition, the majority of women in cardiology continue to experience discrimination. More women (69%) reported having experienced discrimination during their career compared with 22% of men (p ϭ 0.0001). Women reported that the discrimination was because of sex (65% versus 1% of men, p ϭ 0.0001) or parenting responsibilities (27% versus 1% of men, p ϭ 0.0001). Men and women reported similar levels of discrimination from racial (10% of men versus 9% of women) and religious reasons (8% of men versus 4% of women).
For both female and male trainees, work-life balance is an important factor in career and job decisions. In the 2008 survey (6), 80% of women and 82% of men reported working full time; this represents an absolute decrease of 6% for women and 13% for men compared with a similar survey in 1996 (8) . Occupational exposure to radiation is an issue for both men and women. However, female cardiologists reported making more changes in their training and careers to reduce radiation exposure. The majority of women did not perform fluoroscopic procedures while pregnant. Furthermore, one fourth of women specifically selected career tracks to reduce their radiation risk.
Importantly, the survey demonstrated that overall satisfaction with cardiology as a career has remained high for both men and women. Women's career satisfaction appears to have increased from 80% in 1996 to 90% currently, now equaling the level reported by men (8) . 
Underrepresented Minorities
Representation of minorities in health care professions has not kept pace with the changing demographics of the general U.S. population, thereby potentially creating even greater health care disparities in delivery and outcomes. These disparities are equally if not more pronounced in CVD. In an effort to increase diversity in America's health professions' education training programs, the Sullivan Commission on Diversity in the Healthcare Workforce released its findings in September 2004 (9) . This report emphasized the need for leadership, commitment, and accountability at the highest levels to give urgency and focus to the problem, and included many strategies for increasing representation of minorities in the health care profession, including making health professions' education more affordable for minority students and shifting from student loans to scholarships. Germane to CVD, one of the charges of the ACC Board of Trustees Workforce Task Force was to address issues related to workforce diversity. Therefore, a more detailed assessment of issues related to minorities in the CV workforce was conducted. Despite constituting approximately one quarter of the U.S. population, underrepresented minorities, including black, Hispanic, and Native American individuals, account for only 6% of practicing physicians as suggested by data collected by AAMC. In 2006 to 2007, black and Hispanic fellows represented about 13% of internal medicine residents and 10% of cardiology fellows. Barriers to pursuing careers in health care encountered by underrepresented minorities include burdens in financing education and lack of mentorship. Studies have shown that underrepresented minority physicians are more likely than non-Hispanic white physicians to work in facilities and communities designated as health professional shortage areas, thereby potentially improving access, quality of 
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care, and patient satisfaction for minority patients (10) (Figs. 4 and 5 ). There is a higher percentage of black trainees in cardiology fellowships than in the other internal medicine subspecialties, though this percentage remains consistently lower than those in the internal medicine graduate population as a whole. Although cardiology previously attracted a share of Hispanic fellows similar to the proportion of Hispanic residents completing internal medicine training, in the last several years the percentage of Hispanic internal medicine residents has increased while the proportion of Hispanic cardiology fellows has not increased. In exploring reasons underlying these disparities, our assessment found that program directors had few formal programs for attracting underrepresented minorities. Although an indicator for race/ethnicity was not available in the specialty choice analyses, we used an indicator for historically black colleges/universities (HBCU) as a proxy for black internal medicine program graduates. Regression results indicated that internal medicine graduates who attended HBCU are more sensitive to length of training relative to others when they make their subspecialty choice decisions, resulting in HBCU graduates being more likely to remain in primary care than their counterparts. While the underlying reasons may be difficult to tease out, these differences may be attributable to financial barriers that may make it more difficult for HBCU graduates to complete longer training programs.
Subspecialty Choice
Many factors enter into the complex issue of choosing a specialty including length of training, compensation, declining reimbursement, and work-life balance. Recent surveys have highlighted the importance of work-life balance and have speculated that fellows often seek employment in larger practices where call time is shared and practice management duties are limited.
We used a discrete choice regression approach to model the factors influencing the subspecialty choice among internal medicine program graduates. Data from the AMA Masterfile on the choices made by all internal medicine graduates between 1991 and 2004 § were used to estimate the model. The model allowed internal medicine graduates completing their residency in this period to choose to practice primary care in internal medicine or to choose to pursue fellowship training in 1 of 9 internal medicine subspecialties. Figure 6 displays the number of internal medicine graduates pursuing primary care; Figure 7 displays the number of internal medicine graduates pursuing subspecialty medicine.
Current Demand
Current and projected demand estimates were based on multiple sources of data and a number of factors. Surveys of academic and private practice administrators were used to determine current and short-term (3-year) needs. Longterm projections were derived using multiple factors including, but not limited to, the services provided by cardiologists and the effects of competition from noncardiologist health care providers managing CV conditions (e.g., hypertension and hyperlipidemia). Subgroup analysis was also performed for general cardiology, interventional cardiology, clinical electrophysiology, and pediatric cardiology. According to practice surveys, the overall demand for cardiologists in total and each of the 4 secondary specialty subgroups far exceeds the supply, currently and in the short term (Table 1) . While data from the National Residency Match Program suggest an adequate supply for adult and pediatric cardiologists (with the ratios of applicant to available fellowship position for adult and pediatric CVD training at 1.8 and 1.3, respectively), overall demand remains far greater than the current number of fellows completing training annually.
Longer-term demand is subject to the influence of many different forces and is more variable within subgroups. The Some of these methodologies may not apply to pediatric cardiology due to the small sample size in our survey. Of note, 30% or nearly 800 pediatric cardiologists are expected to retire within the next 10 years. In addition, the increased survival rates in patients with complex congenital heart disease and the emergence of fetal cardiology over the past 2 decades has dramatically increased the number of patients with chronic disease cared for by pediatric cardiologists or adult congenital heart disease specialists. While we currently do not have data about the trends/patterns regarding subspecialization in pediatric cardiology, there is no doubt that geographic disparities will be a tremendous issue in the appropriate care and management of congenital heart patients. If all these assumptions are correct, we will be short of pediatric cardiologists in 2025.
Retirement and Workforce
A significant portion of practicing cardiologists are of, or near, retirement age. Forty-three percent of general cardiologists, 31% of pediatric cardiologists, and 21% of interventional cardiologists are over the age of 55 years. Retirement rates will thus play a critical role in the supply of cardiologists in the near future. While over 50% of cardiologists, even those older than 75 years, remain clinically active in some fashion, multiple factors contribute to early retirement. Personal health issues, lack of professional satisfaction, and insufficient reimbursement are the most often cited reasons for early retirement. On-call responsibilities and increased regulation in medicine, including requirements for recertification, may also play a major role in the timing of retirement. While the current economic recession may force many older cardiologists to delay retirement, reduction in clinical activity is becoming a growing alternative to retirement. More than 65% of current cardiologists surveyed, regardless of age, indicated they either are working part-time or would be interested in doing so prior to retirement.
Based on analysis of the AAMC/Specialty Society Over 50 Survey, the workforce assessment indicated there was a gap between cardiologists' interest in working part-time and the availability of part-time opportunities. Among those age 50 and older, relative to other medical specialists, cardiologists have a similar level of interest in working part-time, but are less likely to find those types of opportunities. The cost of malpractice insurance, in some areas, may play a role in the availability of part-time practice.
Since a large percentage of cardiologists remain in good health even in their seventh and eighth decades of life, with only 11% between the ages of 60 to 69 years reporting fair or poor health and 19% of those 70 years and above reporting the same, there appears to be great potential to utilize this 80% to 90% of older cardiologists in the workforce. Addressing the gap between desire for and availability of part-time work among cardiologists might well result in later retirements and significantly contribute to ways to address the growing cardiologist workforce deficit.
In summary, the Lewin/AAMC report indicated that age, health status, professional satisfaction, and financial status were key factors in cardiology retirement decisions. Whereas anecdotal evidence suggests the current recession may delay retirements by some cardiologists, health care reform with potentially greater regulation and emphasis on outcomes could have opposite effects not really quantifiable at present.
Practice Efficiency
The current and anticipated shortage of cardiologists calls for a careful analysis of methods to provide patient care more efficiently. There is substantial variation in cardiology practice characteristics related to clinical staffing (e.g., number of physicians, utilization of part-time physicians and/or nonphysician practitioners) and practice operation and management (e.g., multispecialty versus single specialty, number of offices, use of part-time or outreach offices, ownership type, practice setting). Data from the 3 ACC surveys-adult private practices, pediatric practices, and academic practices-were analyzed to elucidate the effects of practice characteristics on clinical productivity.
EMPLOYMENT OF NONPHYSICIAN PRACTITIONERS
All practices were asked to report either the number of relative value units as a standard metric of work per full-time equivalent (FTE) physician or gross revenues per FTE physician. These practices were further asked whether or not they employed nonphysician practitioners (nonphysician professional providers). Although state regulations differ with regard to scope of practice of nonphysician practitioners and may thus have influenced practices' employment of these individuals, data were not stratified according to state.
Overall, larger private practices were more likely to have nurse practitioners (NPs) or physician assistants (PAs) with 90% of practices with more than 10 cardiologists reporting employment of nonphysician practitioners. However, among practices using NPs and PAs, the ratio of nonphysician practitioners to physicians was much higher in the smaller practices.
Some groups surveyed found that nonphysician providers generate one third of the relative value units of an FTE cardiologist, and NPs and PAs generate gross revenues 3 to 4 times greater than their incomes. Such favorable economics suggest that greater utilization of nonphysician practitioners can enhance practice efficiency. Many practices surveyed did not indicate any use of nonphysician practitioners. Moreover, larger practices on average had lower ratios of nonphysician practitioners per physician than smaller practices employing NPs and PAs. There are many opportunities then for increased utilization of nonphysician practitioners.
ALTERNATIVE WORK SCHEDULES
There appears to be a gap between cardiologists' interest in working part-time and availability of part-time opportunities for cardiologists. In the 2008 published survey, A Decade of Change in Professional Life in Cardiology (6), only 9% of female and 6% of male cardiologists reported working part-time. Compared with a similar survey a decade ago, the number of women who are working less than full time is unchanged, but the number of men in part-time practice appears to have doubled.
Projections
DEMAND DRIVERS
Our study evaluated 5 major drivers of demand: demographics, lifestyle, economic growth, expansion of insurance coverage (health system reform), and technological advances. Without question, the increase in population over 64 years old due to the baby boomers will affect the demand for CV services in the near future. In the age group of 65 to 84 years, there was a 1% increase per year in the decade between 2000 and 2010. Between 2010 and 2020, there will be a 3.3% increase per year in this age group due to the baby boomer generation.
Lifestyle will no doubt be a major driver as well. Although American society has reduced the effects of secondary smoke and there has been an overall slight decrease in cigarette smoking, an even greater problem looms. Recent National Health and Nutrition Examination Survey data have determined that the prevalence of adult and childhood obesity exceeds 30% in many regions of the United States (11) . This trend will likely result in an increase in type 2 diabetes and, therefore, coronary artery and peripheral vascular disease. A conservative estimate would be a 1% to 1.5% increase in demand for CV services per year based on demographics and lifestyle issues alone.
Historically, economic growth drives an increase in demand for specialty health care. Once the U.S. economy significantly recovers, the demand for CV services is very likely to increase. Health care policy will also have a major effect on the demand for these services. Overall expansion of insurance coverage will drive further demand for services.
Finally, technological advances have traditionally driven demand. This is especially seen in the electrophysiology and interventional cardiology subspecialties. Over the last 5 years, there has been an increase in demand for services of 2% to 9% per year due to economic growth and technological advances. Prevention will decrease demand for CV services. Furthermore, strict adherence to appropriate use criteria and regulatory requirements may further decrease demand. However, these strategies are difficult to implement and to predict. A conservative estimate would suggest at least a 1% increase per year due to these factors.
Health system reform initiatives and changes in the U.S. economy make it difficult to predict future demand for CV services. In following these demand drivers, some important surrogates will be measured in an ongoing process: wait times for appointments to see CV specialists, status of CV physician incomes, internal medicine and pediatric resident applicants for CV fellowship training, CV specialist versus primary care delivery of services, technology utilization, and open CV physician positions.
SUPPLY DRIVERS
The Lewin Group utilizes a proprietary physician supply and demand model. In discussing the supply of cardiologists, it is probably most useful to consider FTE cardiologists as the preferred metric.
In the evaluation of cardiologist supply projections, there are 3 fundamental participants-FTE cardiologists, new entrants (graduating cardiology fellows), and attrition of cardiologists. There are certain scenarios in which the supply of cardiologists could significantly shift in the future. The first major shift could occur in fellowship training.
Provided there is no reduction in the current overall number of funded CV fellowship positions, the validation and widespread adoption of an ACC-proposed shortened track pilot (see Section 4.2. ACC Initiatives) could result in a modest increase in individual CV fellowship class sizes and graduates. Such a program would also help mitigate the debt burden of trainees, which may influence career decisions, and also would permit earlier entrance of interventional and electrophysiology trainees into their subspecialty training programs. However, whether and when this pilot may be undertaken remains unclear.
Another important driver of supply could be advocacy for an increase in funding to full implementation of already existing ACGME-approved but unfilled positions. Utilizing the demonstrated capacity that exists today could perhaps result in a 5% to 10% increase in fellowship trainees over the next 5 years. Extensive interviews with internal medicine residents as well as cardiology fellows revealed that work-life balance continues to be a major factor for both men and women entering active practice in cardiology. This inevitably will lead to a decrease in hours worked and, therefore, a decrease in productivity. A conservative estimate is that this could account for approximately a 10% decrease in supply. A fourth major opportunity for increasing the CV workforce would be to delay retirement. The recent negative impact of the U.S. financial markets on the savings and retirement funds of many physicians may force physicians to further delay their retirement. However, this study used a conservative estimate based on a 1-year delay in retirement to generate projections.
Recent surveys indicate that nonphysician practitioners are significantly underutilized by private and academic practices. Although this represents a great opportunity to improve the efficiency of care delivery, cardiology-trained nonphysician practitioners are relatively limited in number. Some state regulations may limit the scope of practice for nonphysician practitioners. However, the larger problem appears to be that many cardiologists are unfamiliar with providing care with the professional assistance of nonphysician practitioners (the team care approach). Not only is this approach important in chronic disease management but in extending many other facets of care (especially prevention and patient education) that physicians traditionally provide. Educational programs will be needed to bridge this knowledge gap.
A great opportunity for increasing productivity lies in creating more efficient and more professional practice management within practices. Practice administrators provide such expertise. The use of electronic medical records and other software tools can further increase practice workflow and improve efficiency in the delivery of care. Inclusion of nonphysician practitioners in the practice would greatly contribute practice productivity as discussed in the preceding text. Reasonable estimates were that these factors together may result in a 10% increase in productivity for the workforce as a whole.
These demand drivers are inevitable, and these estimates of their effect on the CV workforce are somewhat conservative. Current projections indicate that by 2025, electrophysiology and pediatric cardiology will reach equilibrium. Interventional cardiology, however, will maintain the present deficit of approximately 1,900 physicians through 2025. The greatest concern, however, is with general cardiology. Currently there is a deficit of approximately 1,700 general cardiologists. If none of the supply shifts and interventions are accomplished, there could be an increase in the deficit of general cardiologists to 16,000 by 2025 (see Fig. 8 ). If all of the supply-side shifts and interventions are accomplished, the best case scenario would be an 8,000 FTE general cardiologist deficit by 2025.
Recommendations
The recommendations for improving the CV workforce fall into 2 broad categories: advocacy and professional society initiatives.
Advocacy
Clearly, there is a need to increase the supply of CV specialists. This is especially true in regards to general cardiology. Advocacy to increase governmental funding of more fellowship training positions in general cardiology is imperative. Similarly, there is a need for more nonphysician practitioners. Thus, there is a need for increased funding to train more nurses and physician assistants to meet these demands. Advocacy for multiple issues that will significantly improve practice efficiency and professional satisfaction is also needed. These include subsidies for electronic medical records, decrease in regulatory hassle, and an improvement with regard to tort reform. Underrepresented minorities (especially blacks and Hispanics) comprise approximately 25% of the U.S. population, yet only 6% of the CV workforce. Increasing the percentage of this population in the CV workforce will require intervention at several levels. The shortened fellowship track and loan forgiveness programs would be a positive incentive at the governmental level to attract more underrepresented minorities into cardiology fellowship programs. However, there is also a problem of "pipeline"; thus, interventions at the middle school, high school, and college levels is also necessary to increase the number of under-represented minorities entering medical school. Advocacy through governmental and charitable programs will be very important in improving the delivery of care to underserved populations. It is more critical than ever to increase the cultural proficiency of the general cardiology profession as the patient population continues to become more diverse. Regardless of the background of the cardiologist, it is important that cardiologists receive cultural proficiency education in residency and fellowship training, as well as continuing education in this area. For example, the National Alliance for Hispanic Health has developed a provider education project on cultural Support an increase in general cardiology fellowship positions.
Develop models and best practices that:
• Allow for a delay in retirement • Streamline the recertification process • Create more part-time opportunities
• Support work-life balance (e.g., flexible leave and work-hour policies)
• Enhance professional satisfaction Track Metrics Over Time
Many factors that will influence cardiologist supply and demand over the next 20 years are uncertain.
Systematically track trends and supply, and demand and disseminate research related to the increasing shortage of cardiologists and its impact on patient care.
Practice Efficiency
Analysis of ACC practice surveys indicates that nonphysician practitioners are an efficient and underutilized resource in cardiology practice.
Conduct more detailed research on effective and efficient use of nonphysician practitioners, and educate the cardiology community in team-based care.
Support expansion of general and cardiology-specific training programs for nonphysician practitioners.
Improvements in information technology (in particular electronic medical records embedded with tools that facilitate workflow) and practice management can be used to leverage physician time, freeing up time for additional patients and for better work-life balance.
Research and provide information to cardiology community regarding the use of information technology (e.g., electronic medical record) and practice management techniques (shared call schedules, efficient appointment scheduling, innovative call schedules) that increase the amount of time cardiologists can focus on patient care.
Women in Cardiology
Since work-life balance is one of the greatest concerns of both men and women, the perception of poor work-life balance in cardiology discourages many from entering the field.
Encourage improvements of work-life balance during fellowship training and in practice (e.g., flexible leave and work-hour policies).
Women are underrepresented in cardiology partially due to issues involving discrimination and perceived workplace issues including radiation exposure.
Continue focused efforts to educate medical school students and internal medicine residents about the demand for women in cardiology practice and the diverse nature of CV practice.
Under-Represented Minorities
Black and Hispanic internal medicine graduates are less likely to specialize than nonminorities.
Develop outreach programs to target underrepresented minorities in medical school and internal medicine programs.
Length of training is a significant obstacle to attracting more black and Hispanic internal medicine program graduates to cardiology.
Provide additional financial support to attract underrepresented minority fellows.
Disparities exist across racial and ethnic groups in health status and treatment patterns. The Hispanic population in particular in the United States is expected to increase by 50% over the next 20 years.
Resources for cultural proficiency education in medical school, residency, and continuing education should be increased.
Underserved Populations
An increasing shortage of cardiologists will affect traditionally underserved communities the most.
Research best practices for effective and efficient care to these underserved communities.
Partner with governmental and charitable organizations to develop sustainable programs to provide underserved communities with access to CV care.
proficiency including a manual for providers and teaching sessions to increase cultural proficiency. Finally, irrespective of race or sex, there is a need for increasing attention to mentorship at the college and medical school level to encourage students to pursue careers in cardiology. Academic institutions and advocacy groups need to recognize and support such development of mentors in cardiology.
ACC Initiatives
The ACC can improve the CV workforce situation at many levels. The ACC has established a work group to develop recommendations for the redesign of CV fellowship training to include a pilot proposal for a paradigm that would permit completion of internal medicine and CV fellowship training in 5 rather than the current 6 years. Several educational programs have been initiated that will be important in alleviating some of the workforce issues. An educational program has been developed to assist NPs in gaining more proficiency specific to cardiology care. This will accelerate the availability of cardiology-trained nonphysician practitioners. Also important is the development of team-based education around team-based care. Surveys found that nonphysician practitioners are underutilized. Best practices in optimal utilization needs to be taught to the cardiology community. The cardiology community can further benefit from the development of education and best practices that address programs for delayed retirement, improvement of practice workflow, and adoption and implementation of electronic medical records. The ACC's initiatives to streamline the recertification process may improve retention of older cardiologists. Work-life balance is critically important to the recruitment of new fellows into the specialty and the retention of older physicians and women cardiologists in the workforce. Clearly, there is an opportunity for the College to demonstrate best practices in innovation for part-time and call arrangements that improve work-life balance. Education is important for cultural proficiency and outreach of academic programs to underrepresented minorities. Finally, through the ACC's newest membership category, practice administrators, as well as our partnership with major cardiology practice consulting firms, the College has an opportunity to develop programs to educate the cardiology community in creating optimal practice efficiencies and improving the delivery of quality CV care. Table 2 summarizes the conclusions and recommendations of this report.
